introduction: A growing body of literature has shown an association between somatic symptoms and insecure "attachment style." In a recent study, we found a relationship between migraine severity, ambivalent attachment style, and psychological symptoms in children/adolescents. There is evidence that caregivers' attachment styles and their way of management/expression of emotions can influence children's psychological profile and pain expression. To date, data dealing with headache are scarce. Our aim was to study the role of maternal alexithymia and attachment style on their children's migraine severity, attachment style, and psychological profile.
Center for Sensory-Motor Interaction, Aalborg University, Aalborg, Denmark introduction: A growing body of literature has shown an association between somatic symptoms and insecure "attachment style." In a recent study, we found a relationship between migraine severity, ambivalent attachment style, and psychological symptoms in children/adolescents. There is evidence that caregivers' attachment styles and their way of management/expression of emotions can influence children's psychological profile and pain expression. To date, data dealing with headache are scarce. Our aim was to study the role of maternal alexithymia and attachment style on their children's migraine severity, attachment style, and psychological profile.
Materials and methods:
We enrolled 84 consecutive patients suffering from migraine without aura (female: 45, male: 39; mean age 11.8 ± 2.4 years). According to headache frequency, children/adolescents were divided into two groups: (1) high frequency (patients reporting from weekly to daily attacks), and (2) low frequency (patients having ≤3 episodes per month). We divided headache attacks intensity into two groups (mild and severe pain). SAFA "Anxiety," "Depression," and "Somatization" scales were used to explore children's psychological profile. To evaluate attachment style, the semi-projective test SAT for patients and ASQ Questionnaire for mothers were employed. Maternal alexithymia traits were assessed by TAS-20.
results: We found a significant higher score in maternal alexithymia levels in children classified as "ambivalent," compared to those classified as "avoiding" (Total scale: p = 0.011). A positive correlation has been identified between mother's TAS-20 Total score and the children's SAFA-A Total score (p = 0.026). In particular, positive correlations were found between maternal alexithymia and children's "Separation anxiety" (p = 0.009) and "School anxiety" (p = 0.015) subscales. Maternal "Externally-oriented thinking" subscale correlated with children's school anxiety (p = 0.050). Moreover, we found a correlation between TAS-20 Total score and SAFA-D "Feeling of guilt" subscale (p = 0.014). Our data showed no relationship between TAS-20 and ASQ questionnaires and children's migraine intensity and frequency. Secure: high self-worth, believes that others are responsive, comfortable with autonomy and in forming close relationships with others Preoccupied: a sense of self-worth that is dependent on gaining the approval and acceptance of others Dismissing: overt positive self-view, denies feelings of subjective distress and dismisses the importance of close relationships Fearful: negative self-view, lack of trust in others, subsequent apprehension about close relationships and high levels of distress 
inTrODUcTiOn
Migraine is a complex disease and the underlying pathogenetic mechanisms are not completely understood. Since the past decades, many authors have evidenced a relationship between migraine and psychological factors both in adult (1, 2) and in pediatric age (2, 3); nevertheless, the exact nature of this relationship remains unclear (2, 3) . So far, much remains to be learned about contextual psychological, environmental, and interpersonal vulnerability factors that may contribute to this link.
There is evidence that parent-child interaction may impact child's personality, psychological, and physical development (4) . As a result of early experiences and interactions with primary caregivers, children develop cognitive schemas regarding the self and others (internal working models) that influence thoughts, emotional responses, and interpersonal relationships throughout their life (5, 6) . Four patterns of attachment have been identified in children ( Table 1 ). Based on all the possible combinations of the internal models of others (positive/negative) and self (positive/negative), Bartholomew and Horowitz (7) were the first to describe a four factors classification system of adult attachment styles ( Table 2) .
Evidence from recent studies suggests that children's attachment style might play a relevant role in pain experience (8) (9) (10) . Several studies showed that the model of self and others, the self-sabotaging attitude, the negative cognitive orientations, and emotional distress, typical of insecure attachment, may impact on frequency, severity, and management of pain, both in adult (11, 12) and pediatric age (5, 8, 13) .
In a recent study, we evidenced a high prevalence of ambivalent attachment style among young migraineurs; in particular, our data showed an association between migraine features (frequency and intensity of attacks), ambivalent attachment style, and psychological symptoms (14) . These findings supported the hypothesis that a dysfunctional parent-child interaction may be a common vulnerability factor for both psychological symptoms and headache severity in children/adolescents suffering from migraine (14) . alexithymic traits are common in mothers (and fathers) of female patients affected by eating disorders (30, 31) . Previous data showed a relationship between maternal alexithymia and children/adolescents' diabetic control (32) . So far, data exploring maternal alexithymic traits in children with migraine are limited (33, 34) . In a recent study, Cerutti et al. explored the relationship between migraine and alexithymia levels in adolescents and their mothers, as well as the influence of this link on possible psychopathological symptoms (both in patients and their mothers) (33) . The abovementioned study, however, did not analyze the effect of maternal alexithymia on their children's migraine severity.
Here, we evaluated a selected population of children/adolescents suffering from migraine without aura together with their mothers. Aims of our study were to explore the role of maternal attachment style and alexithymia on (1) their children's headache severity (intensity and frequency) and (2) their children's attachment style and psychological profile (anxiety, depression, somatization) (35) .
MaTerials anD MeThODs subjects and Procedures
The present study was carried out from May 2012 to October 2014. We enrolled 84 consecutive patients suffering from migraine without aura (female: 45, male: 39; age range 8-18 years; mean age 11.8 ± 2.4 years) (35) . Children/adolescents were systematically referred for consultation at our Headache Center.
The International Classification of Headache Disorders Criteria, 3rd edition (ICHD-III-beta) were used for migraine diagnosis (36) . Patients suffering from any other organic or neurological disease were excluded from the study.
All our patients had to complete a headache diary, in which they had to sign the main features of headache (such as intensity and frequency of the attacks): the diary was given at the initial visit and was brought back by families at the second consultation (2 months after the initial visit).
According to the headache frequency, patients were divided into two groups: (1) high frequency (HF; patients reporting from weekly to daily attacks) and (2) low frequency (LF) (patients having ≤3 episodes per month) (35) .
Several reasons justified the setting of the above mentioned break point: (1) the number of patients with chronic and intermediate frequencies was too limited to allow reliable statistic analysis; (2) the distinction between chronic and episodic patients would have led to the inclusion of subjects with HF of attacks, but not chronic, in the same group of very low attack frequency patients; (3) patients who need prophylactic treatment were distinguished from those who do not (37) . We classified patients in two attack intensity groups: (1) severe pain (SP), leading to interruption of patient activities or forcing the child to go to bed and (2) mild pain (MP), allowing child/adolescent to continue his/her daily activities (35) .
None of the patients had been treated with medications acting on the central nervous system (including psychiatric treatments) and none of them was receiving prophylactic medications for Parental responses to children's emotional expressions have been often taken into account, trying to predict their effects on child's developmental outcomes; according to recent empirical pieces of evidence, parents' response shows a great variability with relevant implications on offspring's socio-emotional competences, pro-social behavior, attachment style, regulation of affective responses, and coping (15) . Parental responsiveness to their children's emotions may vary substantially ranging from being sensitive and supportive to minimizing or amplifying children's distress and pain signals. Parental responsiveness, in turn, may impact on children emotional expression and somatic illness (8) . Underline factors that explain parental sensitivity and responses to children's emotional signals may be predicted by their own attachment style (15, 16) . There is evidence that maternal attachment style may influence their response to their children's (17, 18) or adolescents' (15) negative emotions. In particular, data from the literature showed the role of maternal emotion regulation as important mediating mechanism between attachment and caregiving responses (15) . Parents with an anxious attachment orientation may use hyperactivating strategies of dealing with distress (19) , adopting strategies focused on negative emotions for both their own and their children's distress; on the other hand, parents with an avoidant attachment may imply deactivating strategies and emotional inhibition to cope with stressful situations and negative emotions (19) . Thus, as a result of early interaction with their caregiver, children may implicitly learn to amplify or suppress their emotions and body signals (8) . While several studies analyzed the impact of maternal attachment insecurity on their children's psychological symptoms (sleep disorders, behavior problems) (20, 21) , few studies focused on the effect on children/adolescents' somatic symptoms (22) . To the best of our knowledge, no study explored maternal attachment style in children/adolescents suffering from migraine.
One additional maternal feature which may also be correlated with low maternal care is her dysfunction in emotional awareness (alexithymia) (23, 24) . Alexithymia is a personality trait characterized by an impaired ability to identify and communicate emotions, difficulty in differentiating between feelings and body sensations, an externally oriented cognitive style and limited imagination (25) . Two further elements of alexithymia are detectable: an affective one, according to which people might have difficulties in responding to, feeling and sharing emotions, as well as a cognitive component in relation to which people might have difficulty in understanding their own feelings and trying to talk about emotions (26) . Several studies have described the relationship between alexithymic traits, psychiatric, and somatic symptoms (27, 28) ; by contrast, the potential influence of parental, in particular maternal, alexithymia on children's developmental pathways, psychological symptoms, and health is still not clarified. In a recent paper, Paniccia et al. (29) found significant levels of alexithymia in mothers of adolescents with generalized anxiety disorder. Although some authors explored the role of maternal alexithymic traits on children's health, studies investigating the correlations between mothers' alexithymia and children's somatic symptoms and pain are scarce. There are pieces of evidence suggesting that migraine. Assumption of symptomatic drugs (i.e., ibuprofen, paracetamol) for acute attacks did not contraindicate the inclusion in the study.
The same examiner (Samuela Tarantino-with a specific training on the psychological assessment of children/adolescents and the attachment theory) performed the psychological evaluation in a single session; the screening was made of a psychological interview and the administration of various psychological tests.
At the moment of the psychological screening, the examiner was blind of headache features (frequency and intensity of the migraine attacks).
In order to exclude possible effects of pain on the psychological assessment, patients who suffered headache attack within 24 h before the psychological study were excluded from our sample.
An informed consent was signed by all participants and by their parents. The study was approved by the local Ethics Committee of the Ospedale Pediatrico Bambino Gesù, in compliance with the Helsinki Declaration.
Measures
-The attachment style was analyzed by the SAT (Separation Anxiety Test, modified Italian version) (38) (39) (40) . The SAT is a semi-structured interview that explores children's feelings and thoughts regarding attachment patterns. In this version, children are invited to see six pictures (gender-matched) that represent separations between a child and his/her parent(s).
In order to avoid any undue pressure on the children with anxiety and negative-inducing emotions, two types of scenes (severe and mild parent-child separation) are showed alternately. The pictures display the following scenes: (1) mother and father go out for the evening and leave the child at home (mild scene); (2) on the first day of school, the mother drops off the child (mild scene); (3) mother and father go away for a weekend and leave their child with his/her aunt (severe scene); (4) parents are talking and ask the child to walk away from them (mild scene); (5) parents give a present to the child before leaving him/her for 2 weeks (severe scene); and (6) mother leaves the room after having tucked the child in bed (mild scene). The examiner explains each picture and asks to the child three questions: (1) how does the boy/girl in the picture feel? (2) why do you think the child feels happy, sad, mad, etc? and (3) what the boy/girl will do or will say?. The total score is composed by the sum of two global ratings: emotional security and quality of coping responses. Children who are unwilling to show vulnerability, deny the separation or show bizarre or disorganized behavior, obtain low emotional security scores; high security scores are given to children who show recognition of attachment feelings and the corresponding motives. Low coping scores reflect maladaptive coping strategies (e.g., start eating, run away, and hurt someone) or the absence of coping strategy (e.g., do nothing or wait for his/her parents); on the other hand, high coping scores reflect adaptive or constructive strategies involving positive separation behaviors or social support (e.g., stay with the baby sitter or watch TV).
According to the total score, attachment style is classified in (1) secure attachment style (score +4 and above); (2) ambivalent attachment style (score +1 to +3); (3) avoidant attachment style (score −2 to 0); and (4) disorganized/confused attachment style (score −3 and below). SAT shows a satisfactory test-retest reliability and demonstrates a good inter-rater reliability (Cohen's kappa: 0.80) (38) .
-To assess the psychological symptoms, the Italian SAFA battery of tests (Self-Administrated Psychiatric Scales for Youths and Adolescents) was employed (41) . It allows to explore a wide series of psychiatric symptoms and disorders. The battery is composed by a total of six scales (each with subscales): SAFA-A (anxiety-related symptoms), SAFA-S (somatic concerns), SAFA-D (depression-related symptoms), SAFA-O (obsessivecompulsive symptoms), SAFA-P (psychogenic eating disorders), and SAFA-F (phobias). SAFA provides a general profile and/ or individual profiles within the single scales (which can also be used separately). The administration lasts between 30 and 60 min. The SAFA battery embraces subjects from 8 to 18 years old: each questionnaire includes a version for children ranging from 8 to 10 years (identified with the letter "e") and a version for subjects aged from 11 to 18 years ("ms"). Only SAFA-A has three distinct versions: 8-10 years ("e"), 11-13 years ("m"), and 14-18 years ("s"). Children/adolescents evaluate each item according to three possible responses: "true (scored 2), partly true (scored 1), and false (scored 0)"; scores obtained in each scale and subscale can be converted into T scores, percentiles, and sten points. The scales showed good test-retest stability and internal consistency (Cronbach alpha >0.80). The psychometric properties have been described for each scale (41) .
In the present study, we administered SAFA-A (anxiety), SAFA-S (somatic concerns), and SAFA-D (depression) scales. SAFA-A evaluates generalized anxiety, social anxiety, separation anxiety, and school anxiety symptoms. SAFA-D includes "Depressed mood, " "Anhedony/disinterest, " "Touchy mood, " "Sense of inadequacy/low self-esteem, " "Insecurity, " "Feeling of guilt, " and "Hopelessness" subscales. No items explored symptoms, such as weight variation, sleep problems, asthenia, and concentration difficulties, which are included in SAFA-S scale. In particular, SAFA-S explores somatic symptoms and hypochondria.
-To assess maternal alexithymia, the TAS-20 (Toronto Alexithymia Scale) was used. The TAS-20 is a self-report measure of alexithymia, composed by 20 items. It assesses both the affective and cognitive elements of the alexithymia construct (42, 43) . Subjects judge each item according to the five-point likert scale. The total score ranges from 20 to 100 (higher scores indicate greater levels of alexithymia). In addition to a total score, the TAS-20 provides three factor scores: (1) TAS-F1, "Difficulty identifying feelings" (contains seven items and analyzes difficulties in identifying and differentiating physical sensations from emotions); (2) TAS-F2, "Difficulty describing feelings" (it contains five items and explores difficulties in verbally communicating feelings), and (3) TAS-F3, "Externally oriented thinking" (contains eight items and measures the tendency to be focused on details of external events rather than on internal and intimate emotional experiences). Evidence of acceptable internal consistency, test-retest reliability, and (44, 45) . The ASQ is a selfreport questionnaire developed to explore adult attachment dimensionally rather than categorically. It consists of 40 items, with response options ranging from 1 (totally disagree) to 6 (totally agree). The test explores general relationships rather than close or romantic relationships. The ASQ includes five scales: (1) ASQ-F1, "Confidence in relationships"; higher scores in this subscale indicate a secure attachment (e.g., "I find it relatively easy to get close to other people"); (2) ASQ-F2, "Need for approval" denotes both worried and fearful aspects of attachment, characterized by an individual's need for others' approval and acceptance (e.g., "It's important for me to avoid doing things that others won't like"); (3) ASQ-F3: the subjects' anxious behavior in searching for others, motivated by the necessity to fulfill dependency needs, is depicted by the subscale "Preoccupation with relationships"; it represents a central topic in the conceptualization of anxious/ambivalent attachment (e.g., "It's very important for me to have a close relationship"); (4) ASQ-F4, "Discomfort with closeness" reflects an avoidant attachment (e.g., " I prefer to keep to myself "), and (5) ASQ-F5 "Relationships as secondary" is typical of a dismissive style, in which subjects tend to emphasize achievements and independence, in order to protect themselves against hurt and vulnerability (e.g., "To ask for help is to admit that you're a failure"). The questionnaire has acceptable levels of test-retest reliability and high levels of internal consistency. Reliability and validity data have been provided for both English (44) and Italian (45) versions of the ASQ.
statistical analysis
Statistical analysis was performed using SPSS 22.0 software (Statistical Package for the Social Sciences). According to the aim of our study, patients were grouped according to pain severity (MP and SP groups), attack frequency (LF and HF), and attachment styles (secure, ambivalent, avoidant, and disorganized/ confused). Initially, we analyzed the frequencies of each category of variables (frequency of attacks, intensity of pain, and attachment styles). ANOVA was performed to assess if maternal alexithymia and attachment style were different in relation to their children's headache frequency and intensity. We compared every TAS-20 (TAS-F1-F3) and ASQ (ASQ-F1-F5) factors among the different groups of patients (MP/SP, LF/HF). Moreover, to explore differences in maternal alexithymia and attachment as function of children/adolescents' attachment style (secure, ambivalent, avoiding, and disorganized/confused) a series of one-way ANOVAs was carried out. We used Bonferroni's test for the post hoc analysis.
A 
Patients' attachment styles Distribution
We found a high prevalence of the insecure attachment style (88.1%). Ambivalent attachment style was found in 42.9% of the patients, while 36.9% of the children were classified in the avoidant group. A smaller number of patients were classified as disorganized/confused attachment style (8.3%) ( Table 4) .
role of Maternal alexithymia and attachment style on Their children Migraine Features
TAS-20 Total scores were not significantly related to intensity (MP/SP, F = 2.546; p = 0.114) and frequency (LF/HF, F = 0.838; p = 0.363) of patients' headache. When we analyzed TAS-20 "Difficulty identifying feelings" (TAS-F1), "Difficulty describing feelings" (TAS-F2), and "Externally oriented thinking" (TAS-F3) subscales, we found no significant effect on intensity and frequency of our patients' migraine. No statistically significant relationships were found between maternal ASQ subscales scores and their children's severity of migraine (frequency and intensity) ( Table 5) .
Our data showed no relationship between maternal alexithymia, attachment style, and children's migraine severity. 
TAS-F1, "Difficulty identifying feelings," TAS-F2, "Difficulty describing feelings," and TAS-F3 "Externally oriented thinking"; ASQ-F1, "Confidence in relationships"; ASQ-F2, "Need for approval"; ASQ-F3, "Preoccupation with relationships"; ASQ-F4, "Discomfort

DiscUssiOn
This is the first study which examines the role of maternal alexithymia and attachment style on their children's migraine severity and psychological profile. The main results of our study are as follows: (1) there is no relationship between maternal alexithymia levels, attachment style, and children's migraine features (severity and frequency); (2) maternal alexithymia shows a relationship with children's insecure attachment style, while attachment does not; (3) there are correlations between maternal alexithymia and patients' anxiety symptoms.
role of Maternal alexithymia and attachment style on Their children Migraine severity and attachment style Childhood migraine is a neurological complex and multifactorial disorder, in which several factors may negatively affect the severity of headache. The present study showed that insecure attachment (88.1%) and, in particular, ambivalent style (42.9%) is very common among children/adolescents suffering from migraine. These data are in accordance with a previous study from our group in which the role of attachment on children's migraine features and psychological profile were explored (14) ; in this previous paper, the hypothesis that a dysfunctional relationship between children and their mothers could be a vulnerability factor in young migraineurs was suggested.
While a growing body of literature analyzed the influence of maternal psychological symptoms on children's headache (39, 46) , few studies explored the importance of maternal alexithymia in this disorder (33, 34) . To the best of our knowledge, no study focused on maternal attachment style in migrainous children. In a previous paper, Cerutti et al. found higher rates of alexithymia in mothers of adolescents with migraine (33); this study, however, did not consider the effect of maternal alexithymia on patients' migraine severity.
In the present study, neither maternal alexithymia levels nor the attachment style show a relationship with patients' migraine severity (intensity and frequency). On the other hand, we found that alexithymia traits show a correlation with children/adolescents' attachment style. Our results suggest that even if maternal emotional awareness and interpersonal relations have no causative role on children's migraine severity, it may influence children's attachment style and their affective regulation. We hypothesize that, in our sample, alexithymic traits may affect mothers' ability to decode their children's needs and emotions and to adequately cope with them.
Alexithymia is a personality trait characterized by an impaired ability to identify and communicate emotions of self and others, which may result in ineffective and unempathic emotional responding (47) . Mothers with difficulty in expressing feelings and regulating emotions can inhibit their children's attitude to self-regulate their feelings and emotional state, influencing their body experience, leading to a tendency to somatization (24) . On the other hand, patients with ambivalent attachment style may exaggerate the nature of affective signals in order to force their "insensitive" parents to respond to their signals of distress (5, 8) . As we discussed in our previous study, these hyperactivation strategies may involve increased expression of distress and catastrophic thinking which can impact on frequency and intensity of childhood migraine (14) . Thus, we could speculate that children/adolescents' attachment style has a mediating role between maternal alexithymia traits and migraine features.
It is difficult to explain the reasons why in our sample only maternal alexithymia levels, but not maternal attachment style, show a relationship with their children's attachment style. We can hypothesize that this result may be influenced by the nature of the ASQ questionnaire (44, 45) . The ASQ is a self-report questionnaire and may be unable to elicit stress and danger situations, necessary to activate the attachment system. Moreover, this tool may only reveal the conscious feelings and perceptions of relationships (48) .
correlation between Maternal alexithymia, attachment style, and Psychological symptoms in children with Migraine Several studies described how dysfunctional parenting may lead to various psychopathological conditions. Caregivers' emotional unavailability and incongruous affective responses may undermine the development of children's patterns of emotional regulation (5, 6, 15) .
Data from the literature provided a correlation between unsupportive parental responsiveness and adolescents' externalizing and internalizing symptoms (49, 50) . Mechanisms underlying unsupportive or disconfirming parental responses may be predicted by their difficulties in emotions regulation and alexithymic traits (15, 16, 23, 24) . This is the first study to explore the correlation between maternal attachment style, alexithymia, and children/adolescents' psychological symptoms (anxiety, depression, and somatization) in a group of patients suffering from migraine.
In our patients, maternal alexithymia levels were associated with separation anxiety, anxiety related to school and children's feeling of guilt. In particular, our data evidenced a relationship between "Externally-oriented thinking" (TAS-F3), children's anxiety related to school and feeling of guilt. Moreover, our data showed a negative correlation between maternal confidence in self and in others (ASQ-F1) and patients' anxiety related to school.
We can hypothesize that mothers may be more focused on superficial aspects and on external events, such as school performance, rather than children's psychological experiences, affective thinking, and intimate emotional states. Showing difficulties in appreciating other people's emotions and being empathic, mothers with high levels of alexithymia might appear less responsive to their children's psychological needs, unconcerned and affectively less involved in the relationship with them. The persistence of these maternal dysfunctional attitudes may increase children's uncertainty about parental affective involvement and presence, inducing symptoms of separation anxiety and feelings of loss (51) . On the other hand, we can suppose that the inclination of alexithymic mothers to enact an externally oriented thinking may lead migraine children and adolescents to performance/school anxiety symptoms, feeling of guilt and a fear of being "unacceptable. " Anxiety related to school can interfere with learning and may lead to poor school performance (52) . It can be hypothesized that, in our sample, this may result in low maternal confidence in self and others which in turn can contributes to the maintenance of children's anxiety levels.
limitations
The present study has some limitations that must be taken into account in the interpretation of results. (1) Our data are derived from children/adolescents (and mothers) referred to our tertiary Headache Center and may not be representative of the whole pediatric population suffering from migraine without aura; (2) The psychological tools employed in our study (TAS-20, ASQ, SAFA-A, D, and S) have a self-report nature; although, they have been considered valid for psychological screening, they are not suitable for a formal diagnosis of psychiatric disorder; moreover, ASQ, as a self-report questionnaire, may not be able to elicit stress and danger situations, which are indispensable to activate the attachment system; (3) In future studies, it would be important to further explore not only the role of maternal attachment and alexithymia but also the role of maternal migraine features on their children's migraine severity, attachment style, and psychological profile.
cOnclUsiOn This is the first study exploring the role of maternal emotional regulation and relationship bond on their children headache severity in a selected population of children/adolescents with migraine. Our data showed that maternal alexithymia and attachment style have no relationship with children's migraine severity. However, we found that maternal alexithymia is associated with patients' attachment style and psychological symptoms (anxiety and feeling of guilt). These results can have therapeutic consequences. Given the high risk among young migraineurs of developing an insecure attachment style and anxiety symptoms, which are known to impact on children/adolescents migraine severity (14) , special attention should be paid to maternal alexithymic traits and mother-child interaction.
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